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(54) HYDRAULICALLY CONTROLLED ACTUATOR 

(57) Abstract: 

PURPOSE: To provide a hydraulicaily controlled actuator 
wiiicli is capable of making tlie ABS control and traction 
control of a vehicle, small in size, and excellent in 
controllability. 

CONSTITUTION: A hydraulicaily controlled actuator is 
provided with an electrically operated cut valve 5 
inserted between a hydraulic pressure pipe for 
connecting a master cylinder 2 to a wheel cylinder 3, a 
control cylinder 7 connected to a hydraulic pressure 
pipe 4b on the wheel cylinder 3 side, and a piston rod 
7f of a control piston 7c for expanding and contracting 
a cylinder chamber 7a. Also It is provided with a spring 
seat 8b of a magnetic body which is guided by a spring 
housing 8 made in contact with the end of a large 
diameter piston rod 7f, excited in the direction of the 
cylinder chamber 7a by a spring 8a, and attracted in the 
same direction by a magnet 10 and a thrust generating 
device 9 to drive the control piston 7c. Because the 
spring seat to resist the force of the control piston is 
pressed by not only the spring but also the force of the 
magnet, the spring can be reduced in size to downsize 



the device. 

COPYRIGHT: {C)1995.JPO 




(19)H*BW»fi* (JP) <12> ^ 19 it ^ S (A) (ll)4*»lFaW4iPi«^ 



(5i>IntQ. 






1? T 




B 6 0 T 8/00 


Z 


7504-3H 






13/66 


Z 


86Q6-3H 






13/74 


z 


8608-3H 














^ilBac l92K«<09tl F D (£ 8 JU 




f»n¥5-207276 




(TDUISA 


000003997 












(22)aUiB 


5^(1998)7^290 














mm nm 


























































(74)f«iA 





(S4) «»EEiMflT^^aLX-jr 



(57) [SiKJ] 
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1#Si^7-4 0 8 2 0 



ffli b > i: i: t (c^i!) UT miiax r U > ^^^ff bi^ 
fcaStt^tA* ft a ;^ 7" U > y i'- h fc, mtfHftiJiW ;^ b 

(SM$ nfel^^Stti*;*^ ^ ft s i: ^il;?. T ft 5 d 

[^W(D^$eift3iqS] 
[0 0 0 1] 

[0 0 0 2] 

LXlt, fi«J;t«0 5 tS^$tlTV>S<t-5ftt®A5»^tV 

y WMii' u 3 i:®HfcgjJ^*nfc«fEiBff 

>iJ^3ffi!l®«BEEe4bK:^fiJgfn-rv>S. *bT, CI 

ffl?SffiSHe4 b}CJi^S£EM®7'^^5^i3i-^'*ft5 6® 
«J^5^-r-feSfflfflli'U>y7®5'"J>i^g7 aASjJi- 

b 7b®i:c:5T-s^^f*i.Tv^s« ft*>\ mmmnTi^ 

[0 0 0 3] ±l3v;^iJ'-i/U>^^2J±. yv-^^^ 
;i/ 2 a®Kf:<j{c J; t) rtg|5®«E#«ffifl:$nT?gmE« 

4 a{ce3i^tvS<t-5l3ft-:3-tV>S. ^UT. 7i.'f;i' 

-lrA>yj®JSjEiae4 a®{iiPlC7'7'f VU®J* 



e4a, 4 c«i*tL-e'tl2olC^K^tlTV^T. 05 t 

•c. 0 5 ttt— 3®*«r«K:sH-?.nfe*'f-;i/J'U> 
ir z^mmir^-'^(oms.mm7i/'f-3.3i—^ 5 1 *si5^ 

[0 0 0 41 ±fBJ8tff»JIBI7i7^aai-iJ'*ft;5 6 

v^^o ci®t:;^ b V7 c®05tc:*jJ-t*:feiWt:tt, liflH 
i'>J>^^7aAs|S;tt?.nTVAS*s^ SWicfiAgtr;;^ 
b>D^y K 7 f *s|S;^te.^^T^^Tx *OTi'';>;r7®n 

S« ^ bt, .±83:*:Slf;i b >n y H 7 f O^fefctt^ 
^tf;< h>o>;; H7 gAS±f3>^7'U>^-»N'i7S^>^5 8 

[0 00 5] ;<7"u>iJ^>'N'>2;>^^5 8(±e^y >^j^t)?® 
ffJtt4bT*)tix c:o;^r'J >^'>'N'>s^></5 8®(*iM 

7f ®sg®«c:gb'rx ;^r';>^^s/-b 5 8b#K»te. 
^^TV^a. *^>C> ><^.'\>i;i^>^i'5 8®05 k: 
*5lt5e3SS?tclS!Jt^nfcPiS5 8 ci:®H{c;j<7''J> 
i^5 8 a*stS:^t^)^^TV^■r. ;:^ru 5 8 b* 

n- h- **»JtT«fc:±l3»J® 'J >^J^ 7 ;&[RUc:f*f& 
bTv^a. 

[ooo6]ft*>\ m^\t7.zr\)yifbSa.(DHmti\z 

J;t);^>'U>^5'-b 5 8b*s»Jffll5'';><J^7®Dy 

y^ri'-b 5 8 bt^a?tvfe;*:gt:x h>a>;/ b 7 f 
*j J;t;f»J»tr;^ h > 7 c ASff S:{siMlc:*SttB*5^ bT 
v^s, Sfc. ft>3i:te«t*5its;<7'U>iJ^5 8 aor»; 
D-K}rt3{tSAf^;t;*s;<^>j yi^^^—Y 5 8 b*:fe7^ 
'NJfmbt:V^S;tJtt^ — i'U >y 2i&saib»-5g 

:^ffiAr, 2 MP a (12 Okg/cmZ ) 

ffli^;:^ b > 7 c *fe;!»'s}f■r:*J^c^bv^*»■?^^^^±K:ft 

[0 0 0 7] iMmtj^^mm. 9 tcj*. «^*-^ 9 b 
fcx ^i>^t^^-AS|9:H•'?>i^feJP-;^*lb:^y b 9 e 

i!iiffi®3}<— ;i/fabtt9 f tfis:<ti5i*vrv'>s. ^bT, 
dffl;}?— ;i/tob«l9 f ttfrffi'hgt::^ bvo^y H 7 go 
5tss{cffig^nTistte.nTv^s®T-. ±f3m»^-^ 

9 b{cMi[ft;^lSj®jgS[ftffi®S»S4iSb-r^tv«s *J 

5tft^TV^^. ftJiWUlBS 1 2 tt. 

-$/U>y2®ffi;b5:l!Slt±5TS£E;t)-fe>f-l 3ftifO-fe 

>-ij-i!¥ipe.wtt^4tfemb. &*tt®jaffiWT^5^ 
i' 9 b'Nji^fistfgtb-r^^Scfca cfto■^:v^s. 
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[0 0 0 8] ±fat*3i5WiJW±oa:-5c«j5R$n^ 

a. 4b«^UT*-Y-;i/i'U>^3fce3^3f*t5*» 

.[00 0 9] -tnctt. 9crunm^ 1 2 *s*wttsi4 

m^-tZ, ©J®I1ES 1 2 {±m^^-^ 9 b K:±f3h{± 

[0 0 10] :iCD«SffSiJffllTi'5=-iX-^' 5 Itt. AB 
Sffi|fflI:ettT«:<. *®$S b^i^i'aVW^Ct.fiJffl 

ajjnjS u J: a i: ut: T 42 D b i: t 

2 a®K;tjt3H^*<. 0iJx.«:/V-+^^;i'2 a^K 

5t-r, SJtWIUKl 2A5Buia-b>-t^PA>?>»filffl^«K*^ 
WrSfcs VVy-Y Kzi'f ;i/5 aCJ§^bT*y b#5 

A^ra^^-a-sfc^fcix mM^-^J' 9 b^th^^nfcRifs 

7 c*sff^h,Ti'>J>iJ^^7 a®^«AS«B'h$naiP 

cnCJ:?). m«&0^e*K»±-r^cii:*ST-§5. fib 
c:©«^{±. ffiJIlpt::^ h>7 cJ±*i!:(aa*»e)H5fc:iJ 

\-f^tE.^-^^m-rZ>(0-n. 7.y^) >^S/- h 5 8 bttffj 
^.>.;>^7CDn>j; b'oiV h'C^i?^n*:**^»b* 
;^7'U>^5 8 a©^fl&*^iH^b^tV^. 
[00 1 1] ±j!E©ABS. h7i'5/3>»JfflI4'0*'<' 

i\N/CS.f}) ilx ftijfflt:>^ h>7 c®®16^ST-$.S 
m^^-^ 9 b®S»£^gi:©B8^{i06^c^$^^■rv^ 



«BCJ:aji;*Ji:e^U>'^g7 af*iJcMC3i»e>tvTV'> 

o^:t;*s;5^7'U>i5^5 8 a®;^(;fi->&i^tD^T'«»Ji^itr 
;^ b>7 c^4^&*>*v^o -ebT, c:o-^:t;As;^7''J>i^ 
5 8 a®:tj<£a^5i:C5S-r-««*5ttiDf Si:. ©Jffll 
ir^ h > 7 c45;^ru >i^5 8 a*Jf bi^atME^ix 

So 

[0012] i):iCx mBmmn^ciA.. mm\^7. y>i c 

Cffi < Jf :*J«4^H 9 {c J: J/ 'J > 7 a OiJ 

v^^:$^J^Bn^;^^ h>7 c{il((*>*l^. *bTx nm^mm 

bT±IHJf:^*s±IBS^XflECJ:SJ¥fE:*j^a^Sfc, SiJ 
tait:;:^ b>7 c*s^«)b-rflSflE$tVSo c®ite^. 06 
H^^nS.td'&i^ttTN ^MO£E:tr{C*fJEbfcS«iiEtt 

isssi^-^rgbtm^^lx-r, :^u-^£E*J*Jffli$*v 
s. 

[0 0 13] 

[«W*s»«tbJ:5i;t-SS®] fci^T-x ±i3;xru 
>^ 5 8 a(i. ffi^tt^lCiJltSffiJiWl^;^ h > 7 c t T 
;^^-i'U>y2AstBr«;*;flE:^*5iPA^-3T*x i^*5B: 

«-&l3fi:©:*:§«:;^7'U>^^*ffifflf S4>> *aVAtt-t 

v^•r^^^3b■r%»;^7•u vii's 8 a. ;^r'j>^'j^— 

«H AS;*: t < ^ S h v> -5 ^® *5 S . 

[0 0 14] $fe, «ffiweai©i:^tt. 7,yv>ir5 8 

a©{*l&:t;k:*fln;bTMOTb::^ hvii^lft^-a-Siis, ± 
gafs|-|*:^J±;^7'ij y^^i'- h 5 8 b®^{4Stcit«»Jb-t: 
ttinb. ^(Dmmmtitt3i^m.icj±.mt^o gietis^b 

^S3^-f-;i/i'';>4^3®W/CE±»ST-M 

<*tS©T-xr'J 8 a®f>f^:t;AsiilJPb. «J«B© 
AffiA^'hS v^ # K:jt-«.t: J; t) t *it;fj AS'i:»Si;i'&: 

£E©av^-eW/CE:/3*s^{t; bT b t ViMffllttAs® < 5&: 
Si;VN5rpgMds$.S, '5c4b\ ±l3»Me*aSt«bJ:a k 
b-r, «ia^iS!i©/h^v^x7-u><J^5 8a^l6tft-s 

©P.gS*5aitjl5S„ bfeAs-cTx *%B^«±x ±a3ti£*® 

Asfijf >5:^Sffi*J«9r ^''^ioi-i' « C k 4 B W 

[0 0 15] 

[pa*SP*t-S*:»©^©] ±gB®g6«J*^JDt-rSfc 
•> 'J > y ® «SE 4 Bt^S«,6t) A;t; t ®Jffll-r S ^S 
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^\c^mhX7,yv >v^w\^mist>s mm^:^h>ti^ 

X7-'J>^0<ti&:<ji:|5l^|p]C§l5S2.lKSi:x 

t ;^ r U > y - b i: *s ±; t J; g -r S ® ^ 155 <• J; d 

ClSg^ e> a ;^ ^— it ii T * S 

[0016] 

[0 0 17] f^^i/y>^ASigffiiaff*:rt-bTV::ii7 

Ji;^7'U >i7i'- h comfit:.}: »)£EliS$ tit f>ff*** 

[0 0 181 i®KF®»Jffllbf;^ hVCD^ffiSttx Hb3f 

U J; !3iiDffi$tvrv^fcipffi:^®:^/hlc<t 

3:545^ ^Jfflibr;^ b>t:*fbT'>U>y^®^SfECM*T: 
■r-5:t;«i. :3C7•U></S^-^®^fiLSK:P|i*^■C^^J■^;t^ 

oa;bi:ti-pT^^i)®T^ itLi£.®i|g^:t/ii±a3$ffi 

^tJt-«.-r®jjaiH4*[ai±-rsc:i:AST-ts. *4b\ tiff 



[0 0 19] 

[Ili6«»lj laittx Sl&»®:rw-^«^i';^7^Alci!i 

5^'f-;i/e/U>y WHi'U^^?') 3 i:®P^tgSS^*i. 

$iXTl^S*»e>x JSfEi2ff4ttv';^;5'-i'U><5^2#J® 
tS£EEe 4 a h^^-f U >y 3 ffi!l®|&ffiEe 4 b C 

^al^?nt:v^So -tbt. c®?sffiiBW4b{;:ttx ms. 

¥l(J^i^^)y^^l Q.f^. 3t<-h 7 b®i:c:st*gii§B$ 
tlTViSo 

[0 0 2 0] ±sax';^^'-5^U>^2tt. ;&ftI®i3Jc: 
rv— ^'^^^;i/2 tLO^^if'T—T.^ 2 h\Z^-:>Xmm 

^tts ^f>Jctr;^ h vce^^f^x c:®tr;^ h>:*jT-x' 
;^^->>>;>y*#:2 c[*10^S<*;)t)iii5flEYb^iXT. ^«£E 
ES4 a{ce^$^^SJ;oC*■pTV^5o -ebTx 
'r;i/-fe'f 7®&»fc:2mil^. llR!l9E*SB«2ttx 
flbJ^i^A5^2^t^<fiiS^-e-fe7'7^ vU ii-b*><5^';*s 
lait^n-CV^So bfcA5-pT, -T:J^^'-i'U>i5^3^^S2 
c*»e,{i. «£EBBef4a«ltT?*<, 4 c ^^ttiT* ») . 
^bT-en^ti®*ttt|git?>tifc*'f — ;i/'>'J 

2ot^|l^$^^■CV^So -r^t)*). 0l{i-bA><S^'J« 
®l|&CoV^T®*^l'«»«fflt:^bfct)0■C-feS*»t). ^ 

KfcttJSBEftiJjair J. ji-i' ltt^*<ifflfc 4^@l9:Jt 

^)tlTV'>So 

[0 0 2 1] ±fB*y b#5fc:tt, VV>''f K3-<;i'5 

U — > ;^ 7" U > 5 c {c: <fc -a T 18;? iRl C^t ^ $ tlT v 
5 b*>'^;i/::^S/-b 5 d^iqiCffl^-TJio 
^::35:oT^^So ^bT^ h 5 ctt/t;!/^^/— b 5 d 
©7*7 >i^-\'f!lfflglciibTV'>Si:^tic?gffiae4 ale 
S^^ntiJt). 5 f (iyAVI/T'S'-b 5 d®E7* 

7>i?-V'«fc:abTV^S i:«CJil£EIB©4 b tSilgg^Fn 
TV^S. ±IB?Kffi$iWTi'f-3.ai-^*#:6{C{i. MM 

[0 0 2 2] «Jffll$^'J>^7CH:, S'-;i'7d4*-r5 

So :imm^7,vyi cvzE-m^ntzUUi^^iydri 

<$^S7 a®'v>> K3i> Hg)5^riS{t^nfe4i-b 7 b(i. 
miffiMffiiBe4 btgEiiS5^tvTV>So »J»i:;j^ h 
>7c{Ctt. i^U><5^g7 aJCg^f SS^ffiiC;*cgt;x 

h>p>j, tifiwt\yhtix\^x. mmi^^)y^7(Du 
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y KSf*l?LCtt*lRlCSI6i&K:*f*l^tiTV> 

[0 0 2 3] ;;^7•'J>^^^■>i'>y8{ii'U>^5^tt®Jg 

«5 1 0 i: y >^^tt®^^att£«:*'?>*a;^'^— 9- 1 1 i: 

^/8rt*ffi^lRl{3Mlijefttc|gtt«)tvTV>S. $?>fc:^ 
;^r'J >y>'A'i'y><5'8o*»J»5^U >y 7*iRifc:lS:lt 

V^•C^ ;C7'U>iyi^-h8b*rUo— h-«A»lt-r«fc: 

[0 0 2 41 ;^7*'J>^8 aCDft^:t/K: 

J:»);^ru>y5^-b8b#;^'t— tJ-1 icjfftJt?)^ 
tci-:kmi::^h>u^y K 7 f *j±t5»JWir;^ b > 7 cAs. 
JtS;<:r'J>i^8 aCJiST'iJD— Kh. fiSaiOCJ: 

■rS::*:flE:t;, 2Mpa4««iJ^t:;^ h>7 c4:& 

[0 0 2 5] ±l31t;^IB^^H9©/A>^s;>i{^9 a©. 
So 9 b«-fi6tCSJSt:Jt0IJb*:b;i/^ 

ttt::^3}->9 cASiig-a-^nT*5t). CI® t::::i:t > 9 c C 
{±. ±IB>'^'i7•>*></9 afc;^rU Vi^'-'x-^S^V^ 8 CEl 
tei«tC|jJ^$nfc^-\'— 9 d*Sltt^$J^■CV^ao *b 

9 eASi5{t?.nTV^T. mifB/hStr;^ h >D H 7 g® 
M«±tctS:(t e.nfe5j?-;i/ia b*fi 9 f k:lg^^^^TV^ 
So c:®;j^-;i/tabtt9f ®@lfc43Jtse«t;riix >c 

i:7}<-;^*/^bTlliA$i^Tv^ao t^-^T. 5t?-;i'tob 
169 f tt£e;?lRlti^«)tt3^$*tStfx h 9 

[0 0 2 6] ■ii^-)Wy^)yirz\±. m.B^^\-yx^-^ 
— ;i/7'-f ;^^'3 a4MI!»-rsJ;-5fc5a:otv>S. *fex 
»Jffll|HlK 1 2 ti. 0iJx.«v;^^$'-->U>^^2®fE;b*t^ 
m-rSffi:*j-b>-9-l 3*if©-fe>-9-P)!p6*i^ttSg4tfe 
tBb. #*^®ME»J2liTi^?-iai-^ ll*l®V^y'f 
Kn-f ;i/5 atSiVS^^-^ 9 b'N, fi-^fii^ff^b 



[0 0 2 7] *siis«»i«±w±©=fc d ic«^^iVx A 

V h#5tfM®ttSiT'^L'-^'^;r;i'2 aAsSSns 
fcx v;:^^-S^';>^J^2-e%5EbfclSffiAs?«ffKff4 

a, 4b*^bT^'f-;i'i'U>^^3t:eS^*v-5A^ 
e.. Jh'f-;i'7^'f ;^i'3 aASffijfl$ixT»^t»Jli);«3As 
i!)<. i:ci5t?c:®i:g»*&As. «!l^«li«ebfeBSjiifc 

a®%;(3tt^®*^T% BIHa<J*»-ogi6fitjJc*i'-;i/'> 
U>^5^3t:*>*a«£Es -r^t^J^zrv— :^r£E*T»:f«J: 
^t:»J^SiIb. $fc::^U>yrAs±S*x«jit^A^C5t®:/b 
-^ffi{cHbT-^Sie>Si4tf"eT<.5. c:®j|Jfi«»|t:J; 
*t«x ±gav^to»d>SABS (7>^;^=¥y H • :/u-^r 

[0 0 2 8] -e-nictt. 5fc-r®jffliH]fiS 1 2 
«fetB-rs-b>-tJ-p*e)®i««-e;^ u bfcfcfl 

Bff-rSi:. VV^-f H^-f ;i/5 alCjg^bTA>v h#5 
*fflfM^-a-5h«}c. mft,^-^' 9 bklttflt^nfe^B 
m^i^m^iXh, m^\t. «^^— ^'9bASb::^;t>9 
c{IIA>e>MTWfth:&|Si{c b;ui'*^*-rai:. EI lets 
i>Ttt> ^-;vfebtt9 f C{i6;^iRi®Ji;bA5^^-rs 
3!)»?>x ftiJ?SllfXb>7ctt6^}ci6V'>Ti^';>;r^7a 

®§st*ifi:*:-ra®T-> msMmAh. jft-r-^i/^yv 

^^3F«3®:^l'-=^ffttMffi^*VS. ^bTx SiJfflii:f;^b 
>7c®<aStt. J«flE$*l-&:?'U— =^f£EK:«fcSa*^® 
if ffi;<3 i:5|?-;i/ta bW 9 f «*3^'N§i5g5?|5i;f7 i:®^ 

BEi^$tlfc;^r'J></8aASX7'>;></S>-b8 

8 b*iK§|-r-5;(ji:®^ij(3t5^o& 

[0 0 2 9] ±fB®:bH«^E2. 03, E4^::»^^^ 
-CW^-t^^L^ 02t:*>V'>T. ;<7''J>^8 at:J;-5:<j 
Fitts ii^Kfx ■r*t)t.«f5l:^®;<7'';>^5^-h 8 

bfflfiLS<£0 iibT«ltttc^fiLax*i:Si:> 1 

b, ^teSX®iiiiacji:^JbTtaJin-r-5o fiSSi 
0»CJ:S*F2t4s liI3K:j5^bfeJ:aC> lEfi[SX®2 

0i::5^7*U>y^^— b 8 bi:®iE8ST-^!3> d® 
lEl»%il«-r S ^: i:t?^{sZfiX = 0 ® i: g®;^ F 2 * J; 
tf*ffiaxt:j^f5i;F 2 ®«'J>^*ja3tt:IS:^t-S^ 

[0 0 3 0] ±i3*^e)s XT"'; 8 btCjJD^DS 

;fjF3{4, F 1 i:F 2®-&*-^feSiP?>. ia4K:S^$n 
fcia*^f4i:«:S. ::®0T-{i^^SX=o®i:t® 
;^®^fi* 5 0 : 5 0 i: b-rv>S*s. il®tfc^ttjifil:: 
SSUtgT-feS, iJe3l5®;^7*'J><5^®i?i^®®^fc 
bt, :tiF l®;^::/U>^^tlilb«ia^iS®;^7''J>^ 
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1tia^7-4 0 8 2 0 



jfeCit-^T <t U aSW tiiav^4$^4 i: d i: AST- 1 5o 
[0 0 3 1] ±l3H4{ct5V^rili'^*:;|ftt4?#Sfc«> 

B{;feSi:^^ t-«:t)*.H4t*3Jt5^i!iSX = 0{c*5 
gii5:/U-+£Eif. mm 1 2 Mp a*s^j«lltf::< b > 7 



WlWtf;? h ycDSBEffiH* 1 cm2 , ftpis:?' 
U'-=¥-£E:^* 1 2Mpai:-r-Si:. «3ffi#fiFptti)?® 

Fp=12 (Mpa) XI (cm2 ) = 1 2 0 0 (N) 
[0 0 3 2] 7.y^)>VizifX'±mi 2 OONO 

ti^^^^'ot-r^t. ;^'^-;^*#Jsi-mKl*£DX 
r u > y J; D t TI3CD i -5 c 2 *® >^ 7" y > i^T-s 

[ai] 
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